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(54) SHORT CIRCUIT PROTECTION CIRCUIT FOR SEMICONDUCTOR ELEMENT 

(57)Abstract: 

PURPOSE: To prevent latchup breakdown at the time 
of load short circuit by a method wherein, when a 
short circuit current flows between a collector and an 
emitter, a protective transistor turns ON, and the 
gate voltage is divided by a gate resistor and a 
dividing resistor. 

CONSTITUTION: The emitter cell of an insulated gate 
type bipolar transistor Tr is divided into emitters E1 
and E2. When a collector current flows as a part of 
short current between the collector terminal C and 
the emitter terminal E of the transistor Tr, a part of 
the current flows also in a current detection resistor 
Rs. When the voltage between both terminals of the 
resistor Rs exceeds the conduction voltage of a 
protective transistor Tr1, it turns ON. When the 
transistor Tr1 turns ON, an input voltage Vin applied 
to the gate terminal G of Tr is divided by a gate 
resistor Rg and a resistor Rd. As a result, the gate 
voltage applied to the terminal G of Tr is decreased, 

and the short current is reduced, so that the current density in Tr is decreased, thereby 
protecting the transistor Tr from latchup breakdown. 
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(57) [ttm»*<7>cu&] 

±Ey- h»^i»l<offi^*^t^ra(cE»S*x, ± 

h i£gt <b 5J;^ $ frfca£E#»liggt <b 
i-5«JE»W*a«r J: 0 ±E*fflH»Sl¥«** J F-<0y 



*«^fc±E£*^>fe-»»«*ix^«i«1*ttJffl* : f- 
«cieKSixfcSB2^te^«^i:«r 3 ff-*-Stt»y- h®^ < 

r.co^y- hS'^tf— 9 K7>"^^<?)±!ag l<o 

EmiEttua^aou*«#tc3S^<fi»i»±(cjtrt;u 



[91*5(4] ±E»aM**#*W5^*-7 h7> 

-Cfe^Ci: Sr#8fc<t-r6fS*« 1 JbSXIt 3 em^ix 

i4§l^]Sfg»^i:*5tt5/^^-7 h^^c^^ 
<0««g»ia'Cfc<3, JB5HttJB4ia<0^>raK-7 h7 

con U^^ - zn^ y<?ffl{Z.=! U^^«S6lc^»5iao«fc 
~ CDJ; 9 (£ Lt, ^V^-7h7y^^Tr^^U^ 

f&mzmik-rzMmk it, a*, jgi^A^miEvin 

0)fin*PWE*T(fSri:(cJ:9, 7 h7^ 

WWMWRrL J: 3 tr-SBIH) 

^-7h7 > ^Tr^fiftf^B*(C*5 It 6 S*»ffei5 



i cof&*-^T- 4: » 2 (D^m^- 1 com izmwt znfzmjz 

-C, hW^lclSttSixfcy"- coy- hS 
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tfcftflM^W****'^ #-9 
GttfcH) 

bit, &&w<Dni&mzmmz&m^xmmzmw-t 

»lBII4/W*-7h7^*i:, -tov^a*— 9 
•C*>9, *2HttJBliaoiaI»SO*/ y 

Zb. Trli'W 9 h9>^*^ C*$«fcT*Gf«:n 
G>#*7\ Rgtt'^ 9 h9 Vv^^Tr^y— hfig^ 

9 h 9 *s is XfTr ^ ^-fcA'*:— ffi$WtS*L"C 

*E2<fc UT-tiX-PttWUiSiX'CV^. »l<Z>3:5y*El 

(en. wsfeKtaMS^sa*. *fc»2<D:*s y^E2^d^ 

S y^tt-T-Efc^BOKttu mffi&ffi&&Rs<DiSna8 
©y- KSg^-GJCtt, y- MggtRg34 5 »«S*T>Ti^. 

riftpj-t-^o jB2ia^*5v^r, Eiix* y ^«^ gi* 

</— h*S-?\ SlittffittEMS-?-* Rstt«««iti«H7u Rg 

Sl<7?^S«c, R2li» 1 0^{MH«Rl^«fi^Cifi 
'ft*ix/S:n-ffi^»2^Wft:«ttc v R31, R32li^r 
*t«x* 2 (O^W*««R2Jc«:»*ixfc P SW>SJ 3 <7>^ 
«*^iS*C^-5 0 R4! t -, R42a, R42b(*tix-Wl#« 3 
<OH^a»fle«*£R3l, R32a5*n-fix(Ctt»Six/:: n + 
log 4 <0¥«fle««Tfc*. ^WfMSatRSl. — R42a, R 
42bOf*K i|M»*MW£R31. -li^-ftf*— 9 F7^^T 
r<^ac* y*««"C*>'K ¥W*««R42a(i*ffi h 9 > 



v^TrlO^ ^ y ^««-CS> 9 , *^{fcfB*3SR42bfil^ 

9 h9Vi^*Tr0>^* y*ttffiT?S>5. 
ZM2-, ZM3tt*;ft«XieiHW* lEtt«8E«U»-T-S(C» 
tt£ftft:ttflEttUHta. EE2f±3i5y#»-T-Elcaa«* 
h7>^^Trl«)x5 BEJi«««l 
ffi$i^- S \cmm S ;Jx£:»15 h 9 V v?* * Tr 1 * « 

, CEIlfSBhT^^^Trl^aU^^affi. % Rd 
tt-»3ft«=i^i?«ttCE^ tt«^-h4«-T-G^-tix 

■PttSttstLfc^y ->y = v^e>fts»»HSSL-e*>5. 

9 h9^v^*Trf3:, = ^ Zm^FC fcH* Lfc 
*««**LT»fcS*i,fcJ& 1 0*W*««R1 
tt2 0^{H)lttR2J:, ft 5# 

3<0*»i»«*R31-i:, x;y^Sii;i5l4W 
«*®«R41"* ^ ^Ltv^, 

3©*»*«*R32i:, x^5,^^/£5-*Ol4 
0¥*{ttWjtR42ai, =^^^««i:*5«l^«4^ 
^9(^ffi%R42b iSrWUt^S. 

"f , ^<-T^-9 hyV^^TrCOnu^^^c^x^ 

y ^ «^ e t ^ ^ nM&ts»9M<o—to t l 

sr^u-cmatttttseeiRsjcfcajtLS. ^ ur, 

tttU»StRs<^ WSBPp1«EE*S(sa h ^ >^ ^Trl(7>^ii 

«» F9^^^Trl^»ai"6i:. '<>fatf— 9h9 
V^^TrCOy- h«^-G(cai*q*ix5A*«EEVin 
tt, y- h«ttRgfc»W«ttRdi:Tr»«*lx*wi:(c/jf 
^Og^ x^tK-9 h9 Vv?^^Tr<Dy— 

-7 h7V^^Tr^SI^gtT^^ieS, 
-9 h9>^^Trtt9yf 1 -ry7T«W^&{!ft»S*L 

^li, «H F9^^^Trl^Wiffi^ttSJ: 5f-«i« 
^affi^Rs^ffigtfflSSrK^L-Cv^O-C. ^^-7h 

9>^^^Trcoy- h(cen«D*n*aEE(±, y-h^ 
y- htsstRg<oigfitffi*e*«-jfts-r5c.i:*5^rffi 



So tit, ^^J<om^^t*-^^AUltKL-C 

*3itt«<?>«sfii)£»<D e- ^ * b His < ft o x v ^ 5 r i 

*>&W&a»ftJ:5^ **16«-eB:*«r«»i5fcor 

5 ft 7 y y Kit * tt 5 0 

h«EEttfiT-*--5^"C0affl:(ittft6ftv\ ^corc 



Tr»/^*-7h5^# . Trl-« 

SF7>^^, C-sU-^iS^ E-^y^iS 

El*. H-«#ttPJ-ft^u*ttS«#&^1v 
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